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Plasmid encoding fibroblast growth factor for the 
treatment of hypercholesterolemia or diabetes 
associated angiogenic defects 
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AB The present invention relates to the use of a plasmid encoding a 

fibroblast growth factor as therapeutic agent for the prevention and 
treatment of hypercholesterolemia or diabetes associated myocardial or 
skeletal angiogenic defects. The present invention also relates to a 
method for enhancing formation of both collateral blood vessels and 
arterioles in myocardial or skeletal ischemic tissues in a mammalian 
subject suffering from hypercholesterolemia or diabetes. The present 
invention further relates to a method of promoting collateral blood 
vessels in ischemic myocardial or skeletal tissues without inducing VEGF-A 
factor expression and causing edema in the treated muscles. In 
particular, NV1FGF (a human FGF-1 expression plasmid) 

is transferred to a rat model for hindlimb ischemia to access the potency 
of FGF-1 gene transfer of therapeutic angiogenesis in 
ischemic skeletal muscles. NV1FGF is shown to reverse the 
cholesterol-induced impairment of revascularization in a hamster 
model of hindlimb ischemia by promoting the growth of both collateral 
vessels and arterioles in ischemic muscles exhibiting significantly 
decreased levels of gene expression compared with control muscles. Thus 
this study underscores the relevance of NV1FGF gene therapy to overcome 



perfusion defects in patients with PAD. 
REFERENCE COUNT: 13 THERE ARE 13 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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CAPLUS COPYRIGHT 2005 ACS on STN 
2004:925484 CAPLUS 
142:1091 

Human FGF-1 gene transfer promotes 

the formation of collateral vessels and arterioles in 
ischemic muscles of hypercholesterolemic hamsters 
Caron, Alexis; Michelet, Sandrine; Caron, Anne; 
Sordello, Sylvie^ Ivanov, Marie-Agnes; Delaere, Pia; 
Branellec, Didier; Schwartz, Bertrand; Emmanuel, 
Florence 

Gencell S.A.S., Vitry-sur-Seine, Fr. 
Journal of Gene Medicine (2004), 6(9), 1033-1045 
CODEN: JGMEFG; ISSN: 1099-498X 
John Wiley & Sons Ltd. 
Journal 
English 

Acidic fibroblast growth factor (FGF-1) was identified 
as a potent mitogen for vascular cells, inducing formation of mature blood 
vessels in vitro and in vivo and represents one of the most promising 
approaches for the treatment of ischemic cardiovascular diseases by gene 
therapy. Nevertheless, and most probably due to the few exptl. models 
able to address the issue, no study has described the therapeutic effects 
of FGF-1 gene transfer in subjects with peripheral 

arterial disease (PAD) exhibiting a clin. relevant cardiovascular pathol. 
In order to assess the potency of FGF-1 gene transfer 
for therapeutic angiogenesis in ischemic skeletal muscles displaying 
decreased gene expression levels and sustained impaired formation of 
collateral vessels and arterioles, the authors developed a model of PAD in 
hamsters with a background of hypercholesterolemia. Hamsters fed a 
cholesterol-rich diet and subjected to hindlimb ischemia exhibit a 
sustained impaired angiogenic response, as evidenced by decreased angiog. 
score and histol. quantification of arterioles in the ischemic muscles. 
In this model, the authors demonstrate that NV1FGF (a human FGF- 
1 expression plasmid) , given i.m. 14 days after induction of 
hindlimb ischemia, promoted the formation of both collateral vessels and 
arterioles 14 days after treatment (i.e. 28 days post-ischemia) . The 
authors' data provide evidence that NV1FGF can reverse the 
cholesterol-induced impairment of revascularization in a hamster 
model of hindlimb ischemia by promoting the growth of both collateral 
vessels and arterioles in ischemic muscles exhibiting significantly 
decreased levels of gene expression compared with control muscles. 
Therefore, this study underscores the relevance of NV1FGF gene therapy to 
overcome perfusion defects in patients with PAD. 
REFERENCE COUNT: 41 THERE ARE 41 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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Method of producing biologically active human acidic 
fibroblast growth factor and its use in promoting 
angiogenesis 

Kordyum, Vitaliy A. ; Slavchenko, 
Svitlana I.; Vozianov, Oleksandr 



Thomas J. ; 
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Iryna Yu. 
F. 
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AB The present invention relates to the treatment of coronary heart disease 
by revascularization therapy, and more particularly to the 
intramyocardial injection of a pharmaceutical composition comprising a 
recombinant fibroblast growth factor-1 protein or a fragment of a 
recombinant fibroblast growth factor-1 protein, optionally, with a 
physiol. glue for inducing local neoangiogenesis in ischemic myocardium. 
The invention also discloses methods of producing the recombinant 
fibroblast growth factor 1 protein and fragments. The methods involve 
phage-dependent delayed lysis of an Escherichia coli host cell for 
high-level prodn of soluble, recombinant protein. The effects of the human 
aFGF 154, 14 6, and 140 recombinant proteins on angiogenesis were compared 
to pure brain-derived aFGF using the model of new blood vessel formation 
in chicken embryo chorio-allantoic membrane. Induced neoangiogenesis was 
also found in the ischemic rat heart model. Recombinant FGF- 
1 was used clin. in combination with coronary artery bypass graft 
in patients with coronary heart disease and FGF-1140 was used as sole 
therapy in 20 patients with coronary heart disease. 
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2002: 674561 CAPLUS 
137:196045 

Induction of neoangiogenesis in ischemic myocardium 
using a pharmaceutical composition containing 
FGF-1 and a physiological glue 
Stegmann, Thomas J. 
Germany 

U.S. Pat. Appl. Publ., 16 pp. 
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Patent 

English 
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The present invention relates to the treatment of coronary heart disease 
by revascularization therapy, and more particularly to the 

intramyocardial injection of a pharmaceutical composition comprising fibroblast 
growth factor-1 and a physiol. glue for inducing local neoangiogenesis in 
ischemic myocardium. 
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Angiogenesis in cardiovascular disease: current status 
and therapeutic potential 
Sellke, Frank W.; Simons, Michael 

Beth Israel Deaconess Medical Center, Division of 
Cardiothoracic Surgery and Cardiovascular Division, 
Harvard Medical School, Boston, MA, USA 
Drugs (1999), 58(3), 391-396 
CODEN: DRUGAY; ISSN: 0012-6667 
Adis International Ltd. 



DOCUMENT TYPE: Journal; General Review 

LANGUAGE : English 

AB A review with 34 refs. Therapeutic angiogenesis, in the form of growth 

factor protein administration or gene therapy, has emerged as a new method 
of treatment for patients with severe, inoperable coronary artery disease. 
Improved myocardial perfusion and function after the administration of 
angiogenic growth factors has been demonstrated in animal models of 
' chronic myocardial ischemia. Recently, preliminary clin. trials using 
growth factor proteins or genes encoding these angiogenic factors have 
demonstrated clin. and other objective evidence of relevant angiogenesis. 
Thus, therapeutic angiogenesis has the potential to extend treatment 
options to patients who are not optimal candidates for conventional 
methods of myocardial revascularization. 

REFERENCE COUNT: 34 THERE ARE 34 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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ACCESSION NUMBER: 2000:517402 BIOSIS 
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TITLE: Induction of myocardial neoangiogenesis by human growth 

factors. A new therapeutic option in coronary heart 
disease . 

AUTHOR (S) : Stegmann, Thomas J. [Reprint author]; Hoppert, Thomas; 

Schneider, Andre; Gemeinhardt, Stefan; Koecher, Michael; 

Ibing, Rainer; Strupp, Gerhard 
CORPORATE SOURCE: Klinik fuer Thorax-, Herz- und Gef aesschirurgie, Klinikum 

Fulda, Pacelliallee 4, D-36043, Fulda, Germany 
SOURCE: Herz, (September, 2000) Vol. 25, No. 6, pp. 589-599. print. 

ISSN: 0340-9937. ' 
DOCUMENT TYPE: Article 
LANGUAGE: German 

ENTRY DATE: Entered STN: 29 Nov 2000 

Last Updated on STN: 11 Jan 2002 

AB Currently available approaches for treating human coronary heart disease 
aim to relieve symptoms and the risk of myocardial infarction either by 
reducing myocardial oxygen demand, preventing further disease progression, 
restoring coronary blood flow pharmacologically or mechanically, or 
bypassing the stenotic lesions and obstructed coronary artery segments. 
Gene therapy, especially using angiogenic growth factors, has emerged 
recently as a potential new treatment for cardiovascular disease. 
Following extensive experimental research on angiogenic growth factors, 
the first clinical studies on patients with coronary heart disease and 
peripheral vascular lesions have been performed. The polypeptides 
fibroblast growth factor (FGF) and vascular endothelial growth factor 
(VEGF) appear to be particularly effective in initiating 

neovascularization (neoangiogenesis) in hypoxic or ischemic tissues. The 
first clinical study on patients with coronary heart disease treated by 
local intramyocardial injection of FGF-1 showed a 

3-fold increase of capillary density mediated by the growth factor. Also, 
angiogenic growth factor injection intramyocardially as sole therapy for 
end-stage coronary disease showed an improvement of myocardial perfusion 
in the target areas as well as a reduction of symptoms and an increase in 
working capacity. Angiogenic therapy of the human myocardium introduces a 
new modality of treatment for coronary heart disease in terms of 
regulation of blood vessel growth. Beyond drug therapy, angioplasty and 
bypass surgery, this new approach may evolve into a fourth principle of 
treatment of atherosclerotic cardiovascular disease. 
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TITLE: Combination of Enoxaparin and Fibroblast Growth 

Factor-1 Increases Myocardial Blood Flow and Capillary 

Density after Myocardial Infarction in 

Rabbits 

AUTHOR (S) : Geist, Andrea; Marx, Jana; Mueller, Silke; Uzan, A.; 

von Specht, B.-U.; Haberstroh, J. 
CORPORATE SOURCE: Department of Surgical Research, University Hospital 

Freiburg, Freiburg, Germany 
SOURCE: European Surgical Research (2005), 37(4), 191-198 

CODEN: EUSRBM; ISSN: 0014-312X 
PUBLISHER: S. Karger AG 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Objective: The effect of enoxaparin and .fibroblast growth factor-1 ( 
FGF-1) on post-infarction capillary d. and 

regional myocardial blood flow (RMBF) was examined Methods: New Zealand 
White rabbits received an intramyocardial injection of either physiol. 
saline, FGF-1 enoxaparin, FGF-1 

or enoxaparin directly after ligation of the left anterior descending 
artery. RMBF and capillary d. were investigated using fluorescent 
microspheres and histol. examination Results: One week after 
infarction a significant difference in the number of capillaries 
could be demonstrated within the FGF-1 enoxaparin 
group (p < 0.001 vs. the control group), the FGF-1 

group (p < 0.01) and the enoxaparin group .(p < 0.05). Treatment with 
FGF-1 enoxaparin resulted in a significantly increased 
number of capillaries compared to treatment with FGF-1 (p 

< 0.05) and enoxaparin (p < 0.05) alone. Addnl . , all groups treated with 
FGF-1 and/or enoxaparin showed a significant increase of 
microvessel d. in the treated ischemic border zone compared to the 
non-treated ischemic border zone (p < 0.001 for FGF-1 
enoxaparin, p < 0.01 for FGF-1, p < 0.05 for 

enoxaparin) . RMBF was significantly increased within the FGF- 
1 enoxaparin group compared to the control group (p < 0.05). 
Moreover, perfusion rates within the FGF-1 

enoxaparin-treated area did not significantly differ from the pre- 
infarction values. Conclusion: Treatment with either enoxaparin 
or FGF-1 or FGF-1 enoxaparin 

resulted in increased microvessel growth. However, only the combination 
of enoxaparin with FGF-1 promotes capillary growth and 

RMBF. Thus, we conclude that enoxaparin enhances the angiogenic potential 
of intramyocardially injected FGF-1 in the acutely 
infarcted rabbit heart. 
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DOCUMENT TYPE: Patent 
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AB Acute and chronic heart disease is treated using a rational, 

multi-tier approach. A patient is pretreated with growth factor proteins 
or gene therapy, followed by the administration of adult stem cells. The 
progress of treatment is continuously monitored by echo-cardiogram with 
growth factor treatment and/or stem cell administration adjusted according 
to the results of the echo-cardiogram or clin. status of the patient. 
Heart disease is also treated by a method that comprises 
administration of a therapeutically effective amount of a growth factor 
protein by oral inhalation therapy. 
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Angiogenesis-independent cardioprotection in 
FGF-1 transgenic mice 

Buehler, Alexandra; Martire, Alessandra; Strohm, 
Claudia; Wolfram, Swen; Fernandez, Borja; Palmen, 
Meindert; Wehrens, Xander H. T.; Doevendans, Pieter 
A.; Franz, Wolfgang M.; Schaper, Wolfgang; Zimmermann, 
Rene 

Department of Experimental Cardiology, 
Max-Planck-Institute, Bad Nauheim, D-61231, Germany 
Cardiovascular Research (2002), 55(4), 768-777 
CODEN: CVREAU; ISSN: 0008-6363 
Elsevier Science B.V. 
Journal 
English 

Objective: This study was performed to evaluate the cardioprotective role 
of acidic fibroblast growth factor-1 (FGF-1) in 

transgenic mice with cardiac-specific overexpression of human FGF 
-1. Methods: Mice were subjected- to coronary artery occlusion 
for 15-75 min with a continuously recorded 3-lead ECG. Infarct size was 
measured and ERK-1/2 activity was assessed by Western blot anal. Creatine 
kinase and lactate dehydrogenase activity as marker for cell viability 
were measured in isolated ventricular myocytes subjected to simulated 
ischemia. Results: Infarct development was markedly delayed in 
transgenics with first signs of myocardial infarction visible at 
45 min after coronary artery occlusion compared to 15 min in wildtype. 
Maximal infarct size (60% of risk area) did not differ, but transgenics 
reached maximal infarction after 75 min compared to 4 5 min in 
wildtype animals. ECG revealed delayed Q-wave development . and delayed 
ST-segment elevation in transgenics. Creatine kinase and lactate 
dehydrogenase release was significantly attenuated from isolated 
transgenic myocytes at 4 and 8 h after simulated ischemia. The delay in 
infarct development is partially due to a constitutive higher expression 
of the extracellular signal-regulated kinases ERK-1/2 in the myocardium of 
transgenics. Addnl., injection of the ERK-1/2 inhibitor U0126 decreased 
the cardioprotective effect of FGF-1. Conclusion: 
Cardiac specific overexpression of FGF-1 provides 

cardioprotection at the level of the cardiac myocyte, independent from 
angiogenesis, and at least partially mediated via activation of the 
mitogen activated protein kinase (MAP) ERK-1 and -2. 
REFERENCE COUNT: 42 THERE ARE 4 2 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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AB The invention discloses the use of FGF-1 anti-idiotype 

antibodies and/or FGF-2 anti-idiotype antibodies for preparing a medicine for 
treating pathologies involving endothelial cells implied in an angiogenic 
process, either for inhibiting angiogenesis, or for promoting 
angiogenesis, without affecting the quiescent endothelial cells, or for 
preparing a diagnostic product for pathologies involving endothelial cells 
implied in an angiogenic process. Production of the antibodies of the 
invention is also described. 
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A review with 51 refs. Currently available approaches for treating human 
coronary heart disease aim to relieve symptoms and the risk of 
myocardial infarction by reducing myocardial oxygen demand 
(drugs), preventing further disease progression (drugs), restoring 
coronary blood flow either Pharmacol, (thrombolysis) or mech. 
(angioplasty) , or bypassing the stenotic lesions and obstructed coronary 
artery segments (surgery) . Direct gene therapy, as well as gene-derived 
therapy, especially by angiogenic growth factors, is emerging as a potential 
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treatment for cardiovascular disease. After extensive exptl. research on 
angiogenic growth factors, the first clin. studies on patients with 
coronary heart disease or peripheral vascular lesions are being 
performed. The polypeptides fibroblast growth factor (FGF) and vascular 
endothelial growth factor seem to be effective in initiating 
neovascularization (neo-angiogenesis ) in hypoxic or ischemic tissues. The 
first clin. study on patients with coronary heart disease 
treated by local injection of FGF-1 into the 

compromised underperf used myocardial tissue showed a 3-fold increase of 
capillary d. mediated by the growth factor. Angiogenic therapy of the 
human myocardium introduces a new modality of treatment for coronary 
heart disease in terms of regulation of blood vessel growth. 
Beyond drug therapy, angioplasty and bypass surgery, this therapy may 
evolve to be a fourth principle of treatment of atherosclerotic 
cardiovascular disease. 
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FGF-1: a human growth factor in 
the induction of neoangiogenesis 
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2011-2015 
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A review with 25 refs. Currently available approaches for treating human 
coronary heart disease aim to relieve symptoms and the risk of 
myocardial infarction either by reducing myocardial oxygen 
demand, preventing further disease progression, restoring coronary blood 
flow Pharmacol, or mech., or bypassing the stenotic lesions and obstructed 
coronary artery segments. Gene therapy, especially using angiogenic growth 
factors, has emerged recently as a potential new treatment for 
cardiovascular disease. Following extensive exptl. research on angiogenic 
growth factors, the first clin. studies on patients with coronary 
heart disease and peripheral vascular lesions have been . performed. 
The polypeptides fibroblast growth factor (FGF) and vascular endothelial 
growth factor (VEGF)- appear to be particularly effective in initiating 
neovascularization (neo-angiogenesis) in hypoxic or ischemic tissues. The 
first clin. study on patients with coronary heart disease 
treated by local -intramyocardial. injection of FGF-1 

showed a 3-fold increase of capillary d. mediated by the growth factor. 
Angiogenic therapy of the human myocardium introduces a new modality of 
treatment for coronary heart disease in terms of regulation of 
blood vessel growth. Beyond drug therapy, angioplasty and bypass surgery, 
this new approach may evolve into a fourth principle of treatment of 
atherosclerotic cardiovascular disease. 
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AB The present invention provides novel truncated forms of vascular 

endothelial growth factor-related proteins (VRPs) which are useful for the 
stimulation of angiogenesis in vitro and in vivo. The invention also 
provides nucleic acids encoding such novel truncated VRPs and methods of 
producing truncated VRPs.- Pharmaceutical compns . comprising truncated 
VRPs and methods of gene therapy using the nucleic acids which code for 
truncated VRPs may be useful for the treatment of heart disease 
and for wound healing. 
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Intramyocardial infusion of FGF-1 

mimics ischemic preconditioning in pig myocardium 
Htun, Patrik; Ito, Wulf D . ; Hoefer, Imo E.; Schaper, 
Jutta; Schaper, Wolfgang 

Max-Planck-Inst . Physiol. Clin. Res., Bad Nauheim, 
D-61231, Germany 

Journal of Molecular and Cellular Cardiology (1998), 
30(4), 867-877 

CODEN: JMCDAY; ISSN: 0022-2828 
Academic Press Ltd. 
Journal 
English 

Previous studies on the mRNA and protein level suggested a 
cardioprotective role of FGF-1. These presumed 
actions of FGF-1 and FGF-2, as well as the underlying 
mechanisms, were investigated in this study. Human recombinant 
FGF-1 (0.5 ^ig/rnL, 20 ^il/min) and FGF-2 (2 

ng/mL) were applied by direct intramyocardial infusion (IM) for 60 min 
prior to a 60 min LSD-occlusion and 120 min reperfusion. Myocardial 
infarction compared to the region at risk was significantly 
decreased by FGF-1 and FGF-2 treatment (FGF- 
1: 51.8%, FGF-2: 57.3% vs. control 83.4%). The increase in 
survival time was about 33 min. and equaled that of ischemic 
preconditioning. This effect was caused by the mitogenic part of the 
mol., since infusion of a truncated version of FGF-1 
(0.5-1 ng/mL) , lacking mitogenicity but maintaining hemodynamic 
activity, did not induce cardioprotection (78.3% vs. control 83.4%). 
Suramin (0.5 ^ig/mL) prevented the observed cardioprotection (77.0% vs. 
control 83.4%) proving that the cardioprotective effect is 
receptor-mediated. Genistein (0.5 ng/mL) , an inhibitor of tyrosine 
kinases, abolished the cardioprotection as well (77.2% vs. control: 
83.4%). Immunohistochem. staining revealed an uptake and translocation of 
exogenous FGF-1 to a (peri- ) nuclear localization in 



myocytes and into non-myocytes for FGF-2. The authors conclude that both 
FGF-1 and FGF-2 are cardioprotective (FGF- 
1 being more active on a molar basis), and mimic ischemic 
preconditioning. Their actions are receptor-mediated and receptor 
activation is involved. Uptake and transport to a (peri-) nuclear 
localization, seems to be a pathway of minor relevance, since it could not 
be blocked by tyrosine kinase receptor localization, seems to be a pathway 
of minor relevance, since it could not be blocked by tyrosine kinase 
receptor inhibition. Tyrosine kinase-coupled receptor occupation in 
general is not protective as demonstrated by the lack of effect with 
VEGF-inf usion. 
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Angiogenesis-independent cardioprotection in FGF- 
1 transgenic mice. 

Buehler, Alexandra; Martire, Alessandra; Strohm, Claudia; 
Wolfram, Swen; Fernandez, Borja; Palmen, Meindert; Wehrens, 
Xander H. T.; Doevendans, Pieter A.; Franz, Wolfgang M.; 
Schaper, Wolfgang; Zimmermann, Rene [Reprint author] 
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Cardiovascular Research, (September, 2002) Vol. 55, No. 4, 
pp. 768-777. print. 
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Entered STN: 16 Oct 2002 
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Objective: This study was performed to evaluate the cardioprotective role 
of acidic fibroblast growth factor-1 (FGF-1) in 

transgenic mice with cardiac-specific overexpression of human FGF 
-1. Methods: Mice were subjected to coronary artery occlusion 
for 15-75 min with a continuously recorded 3-lead electrocardiogram (ECG) . 
Infarct size was measured and ERK-1 and -2 activity was assessed by 
Western blot analysis. Creatine kinase and lactate dehydrogenase activity 
as marker for cell viability were measured in isolated ventricular 
myocytes subjected to simulated ischemia. Results: Infarct development 
was markedly delayed in transgenics with first signs of myocardial 
infarction visible at 4 5 min after coronary artery occlusion 
compared to 15 min in wildtype. Maximal infarct size (60% of risk area) 
did not differ, but transgenics reached maximal infarction after 
75 min compared to 45 min in wildtype animals. ECG revealed delayed 
Q-wave development and delayed ST-segment elevation in transgenics. 
Creatine kinase and lactate dehydrogenase release was significantly 
attenuated from isolated transgenic myocytes at 4 and 8 h after simulated 
ischemia. The delay in infarct development is partially due to a 
constitutive higher expression of the extracellular signal-regulated 
kinases ERK-1 and -2 in the myocardium of transgenics. Additionally, 
injection of the ERK-1/2 inhibitor U0126 decreased the cardioprotective 
effect of FGF-1. Conclusion: Cardiac specific 
overexpression of FGF-1 provides cardioprotection at 

the level of the cardiac myocyte, independent from angiogenesis, and at 
least partially mediated via activation of the mitogen activated protein 
kinase (MAP) ERK-1 and -2. 
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Entered STN: 29 Nov 2000 
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Currently available approaches for treating human coronary heart 
disease aim to relieve symptoms and the risk of myocardial 
infarction either by reducing myocardial oxygen demand, preventing 
further disease progression, restoring coronary blood flow 
pharmacologically or mechanically, or bypassing the stenotic lesions and 
obstructed coronary artery segments. Gene therapy, especially using 
angiogenic growth factors, has emerged recently as a potential new 
treatment for cardiovascular disease. Following extensive experimental 
research on angiogenic growth factors, the first clinical studies on 
patients with coronary heart disease and peripheral vascular 
lesions have been performed. The polypeptides fibroblast growth factor 
(FGF) and vascular endothelial growth factor (VEGF) appear to be 
particularly effective in initiating neovascularization (neoangiogenesis ) 
in hypoxic or ischemic tissues. The first clinical study on patients with 
coronary heart disease treated by local intramyocardial 
injection of FGF-1 showed a 3-fold increase of 

capillary density mediated by the growth factor. Also, angiogenic growth 
factor injection intramyocardially as sole therapy for end-stage coronary 
disease showed an improvement of myocardial perfusion in the target areas 
as well as a reduction of symptoms and an increase in working capacity. 
Angiogenic therapy of the human myocardium introduces a new modality of 
treatment for coronary heart disease in terms of regulation of 
blood vessel growth. Beyond drug therapy, angioplasty and bypass surgery, 
this new approach may evolve into a fourth principle of treatment of 
atherosclerotic cardiovascular disease. 
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